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1	Introduction
During RAN2 NR Ad hoc#1801, it was agreed to set no limits on the number of hops for IAB network. Hence, an access UE and/or MT of an IAB node will be connected to Donor DU via an arbitrary number of intermediate links/hops depending on network design. This triggered the discussion of how to ensure fairness and QoS support for UE DRBs connected to distant IAB nodes. In [1], we highlighted that existing BH bearers can be enough to provide QoS differentiation and ensure fairness in a multi-hop IAB network, if these bearers are shared smartly and dynamically among QoS classes of all IAB nodes, i.e. employing intelligent many-to-one bearer mapping scheme. 
In this contribution, we discuss the scheduling and uplink Buffer Status Report (BSR) for many-to-one mapping, inquiring whether existing logical channel groups are enough to support the QoS requirements for the uplink traffic.  
2	Uplink BSR for Many-to-one Bearer Mapping 
[bookmark: _Hlk525230649]In NR, the gNB maps a UE logical channel to one of the eight Logical Channel Groups (LCGs) during setup process, which may be based on the QoS profile of the logical channel. Hence, several logical channels with similar QoS requirements might be mapped to the same LCG. However, in case of IAB with many-to-one mapping, the IAB will first map different DRBs to a BH RLC channel at the adaptation layer, and then the BH RLC channel will be mapped to a LCG. By properly performing these two levels of mappings, the existing number of LCGs could be enough to provide the required level of UL QoS differentiation across the IAB network.
Figure 1 illustrates an example of many-to-one mapping and sharing of BH bearers among traffic with similar characteristics and number of hops to traverse. In this example, IAB2 MT aggregates the traffic from UE11 and UE12 into a single LCID while the traffic from other UEs will be carried over the BH with individual LCIDs. IAB1 MT further aggregates traffic which may have similar characteristics into a single LCID to be carried forward the BH e.g. traffic coming from IAB2 MT LCID = 3 and UE2 is aggregated into a unique LCID (set to 3) in the IAB1 MT side. In addition, LCIDs are grouped into LCGs, which are used for the buffer status reporting. In this example, IAB2 is configured with an LCG (LCG = 1) which reports the aggregated traffic of UE6, UE7, and UE8, while LCG = 2 reports those of UE9 and UE10. 
This example highlights that for many-to-one bearer mapping, not only the current RLC BH channels in NR can be sufficient but also no enhancement may be required in the number of LCGs. On the contrary, one-to-one bearer mapping would need to increase the number of RLC BH channels (LCID range) and the LCGs for treating each UE DRB independently on the uplink.

[image: C:\Users\ezmuhaj\Downloads\NewExample.jpg]Figure 1 Example of sharing RLC BH bearers among different QoS classes for many-to-one mapping.

From the signaling overhead aspect, its better to keep a limit on the number of LCGs as this impacts the size of BSR, and the number of BSR triggers. Frequent BSR may also lead to more downlink grant signaling. Thus, many-to-one bearer mapping is more efficient than one-to-one mapping from the signaling overhead point of view.    
[bookmark: _Toc525861305]In many-to-one case, the IAB DU maps UE DRBs with similar QoS profile to a BH RLC channel in DL, the recipient MT can reflect this mapping by multiplexing the data for those DRBs to the same BH RLC channel in the UL.
[bookmark: _Toc525861306]Increasing the number of LCGs (for IAB MT) translates to larger size of the MAC BSR sub-header, more frequent buffer status reports, and hence more signaling overhead. 
[bookmark: _Toc525861307]Using one-to-many mapping, the number of LCIDs does not need to be increased and the current number of LCGs is also enough for ensuring fairness and QoS differentiation.
Based on the above observations, we propose: 
[bookmark: _Toc525758314][bookmark: _Toc525816566][bookmark: _Toc525214344][bookmark: _Toc525720341][bookmark: _Toc525720450][bookmark: _Toc525734564][bookmark: _Toc525735883][bookmark: _Toc525861310]The rel-16 IAB work item on IAB should continue with the assumption that the no enhancement is required regarding the LCID space and the number of LCGs (i.e. the rel-15 maximum number of LCIDs (32) and LCGs (8) are sufficient). 
4 	Conclusion
The following observation is made:
Observation 1	In many-to-one case, the IAB DU maps UE DRBs with similar QoS profile to a BH RLC channel in DL, the recipient MT can reflect this mapping by multiplexing the data for those DRBs to the same BH RLC channel in the UL.
Observation 2	Increasing the number of LCGs (for IAB MT) translates to larger size of the MAC BSR sub-header, more frequent buffer status reports, and hence more signaling overhead.
Observation 3	Using one-to-many mapping, the number of LCIDs does not need to be increased and the current number of LCGs is also enough for ensuring fairness and QoS differentiation.
Leading to the following proposal:
Proposal 1	The rel-16 IAB work item on IAB should continue with the assumption that the no enhancement is required regarding the LCID space and the number of LCGs (i.e. the rel-15 maximum number of LCIDs (32) and LCGs (8) are sufficient).
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